INTRODUCTION {#sec1}
============

Aortic stent graft limb thrombosis is a well described and relatively common complication after endovascular aortic repair (EVAR) as a result of several anatomical predisposing factors and device accommodation.[@bib1], [@bib2], [@bib3] The occlusion of the entire endoprosthesis has been reported rarely, and may require late open conversion.[@bib4]^,^[@bib5] This is the report of a case of endovascular rescue of chronic total occlusion of an aortic stent graft in a patient at high risk of open surgery and lysis.

CASE REPORT {#sec2}
===========

An 82 year old male was admitted to the emergency room with bilateral lower limb rest pain eight years after EVAR with an Anaconda stent graft (Vascutek Ltd.) for a 62 mm infrarenal aortic aneurysm. He had a history of coronary artery bypass grafting, chronic obstructive pulmonary disease, gastric cancer surgery, and intracerebral haemorrhage. One year before admission he presented with mild left buttock claudication, revealed by CT to be due to thrombosis of the left iliac graft limb ([Fig. 1](#fig1){ref-type="fig"}A). At that time, medical treatment was suggested because of the mild symptoms and relatively high operative risk for the patient. When re-admitted he complained of increasing rest pain and a CT angiogram revealed occlusion of the entire endograft, extending from juxtarenal level to both iliac limbs ([Fig. 1](#fig1){ref-type="fig"}B).Figure 1(A) Computed tomography (CT) angiography images showed thrombosis of the left iliac limb graft (untreated because of mild symptoms). (B) One year later occlusion of the entire endograft occurred extending from juxtarenal level to both iliac limbs.Figure 1

The patient was not considered to be eligible for open repair because of comorbidities, and lysis was also not an option because of the previous intracerebral haemorrhage event. Endovascular relining with a covered stent under local anaesthesia was planned.

Via percutaneous left brachial access, a 90 cm 5 Fr. introducer sheath was advanced to the suprarenal aorta. Then, antegrade recanalisation of the occluded stent graft was achieved using a 0.035" guidewire supported by a 5 Fr. Bernstein catheter ([Fig. 2](#fig2){ref-type="fig"}), minimising the risk of thrombus dislodgement into renal arteries. Under fluoroscopic guidance, puncture of both common femoral arteries and guidewire passage was carried out. Then, the brachial guidewire was introduced into the 8 Fr. femoral sheath (rendez vous manoeuvre) ([Fig. 3](#fig3){ref-type="fig"}). Initially, two 8×79 mm VBX balloon expandable covered stents (W. L. Gore & Associates Inc. Flagstaff, AZ, USA) per side were placed in a kissing configuration to reline the occluded stent graft, alongside a single renal chimney (a 5×29 mm VBX). However, angiography revealed persistent thrombus at juxtarenal level ([Fig. 4](#fig4){ref-type="fig"}), demanding relining of the vessel with a double renal chimney ([Fig. 5](#fig5){ref-type="fig"}).Figure 2From left percutaneous brachial access, antegrade recanalisation of the occluded main stent graft body and iliac limbs using a 0.035″ guidewire supported by 5 Fr. 90 cm introducer sheath and a 5 Fr. Bernstein catheter.Figure 2Figure 3After antegrade recanalisation, common femoral artery puncture under fluoroscopic guidance and guidewire rendez vous into an 8 Fr. Femoral introducer sheath.Figure 3Figure 4(A) Angiography confirming complete juxtarenal occlusion of the endovascular aortic (EVAR) main body and limbs. (B, C) Kissing balloon expandable covered stenting (VBX, W. L. Gore & Associates Inc. Flagstaff, AZ, USA) to reline the occluded stent graft, alongside a single renal chimney. (D) Angiography revealed persistent thrombus at juxtarenal level, demanding the relining of the vessel with a double renal chimney.Figure 4Figure 5Final angiogram.Figure 5

The final angiographic result revealed good flow restoration to the femoral arteries with complete preservation of both hypogastric arteries. Estimated blood loss was 140 mL, and 80 mL of contrast was used.

The patient presented slight haematuria during the first two post-operative days, and no contrast induced nephropathy was recorded. Rest pain and claudication disappeared immediately after intervention. He was discharged on the third post-operative day.

Dual antiplatelet therapy was continued for six months, when a CT angiogram confirmed the technical success of the procedure with complete patency of renal arteries, superior mesenteric artery, and aorto-iliac segment ([Fig. 6](#fig6){ref-type="fig"}).Figure 6Computed tomography (CT) angiogram six months after the procedure confirmed the complete patency of the aorto-iliac segment and visceral arteries.Figure 6

DISCUSSION {#sec3}
==========

Complete stent graft thrombosis after EVAR is rare and typically managed by open conversion to aortobifemoral or axillobifemoral bypass,4^,^5 surgical thrombectomy or catheter directed thrombolysis.[@bib6], [@bib7], [@bib8] Major open conversion is typically associated with high post-operative risk, so a less invasive option combining surgical thrombectomy and endovascular relining has been described.

Thurley et al. proposed use of a large diameter angioplasty balloon (10--12 mm) to trawl the whole graft to remove large quantities of fresh thrombus.7 This manoeuvre remains questionable and carries a risk of uncontrolled proximal and distal thrombus dislodgment as well as endograft component migration.

Catheter directed thrombolysis is a recognised treatment for EVAR graft limb thrombosis, but when reported for complete endograft thrombosis the drug dose is typically higher (from 32 mg 8--40 mg 6 of alteplase) and may be associated with retroperitoneal haematoma. These points make this option of debatable value in patients with previous bleeding events. Moreover, Waiting et al.8 reported that lysis was effective for fresh thrombus of EVAR main body, but was unsuccessful for limb occlusion that had occurred sometime previously.

In the present patient, although the initial left limb occlusion caused only slight symptoms, complete endograft occlusion was responsible for rest pain and CT images revealed that thrombus had risen above renal level, giving considerable risk of kidney infarction. At that time there was an urgent need for aortobi-iliac recanalisation together with a clinical request for a minimally invasive approach.

From a technical point, the present authors' feeling is that anterograde recanalisation with a 0.035" guidewire from the percutaneous brachial access minimised the risk of renal embolisation, because all the pushing manoeuvres are in the direction of the infrarenal aorta. The use of balloon expandable covered stents from the femoral accesses allowed a very precise proximal and distal landing, offering complete coverage of fresh thrombus and treatment of established underlying thrombus. In detail, the Gore VBX has a unique combination of radial strength and flexibility, being the only commercially available covered stent graft with no longitudinal stent struts. The overall length of the covered stents was also very important in this case, allowing complete relining of the previous endograft with just two 79 mm long pieces per side. Finally, two other advantages offered by these new generation covered stents were the trackable delivery system and the retention -- having the stent very well fixed on the semi-compliant balloon during the manoeuvres -- means that there was no need for pre-dilatation, which in this case might have meant thrombus dislodgement and renal or peripheral embolisation.

As far as the present authors are aware, this is the only reported case of successful endovascular relining of a completely thrombosed endograft. In particular this case demonstrated the feasibility of endovascular rescue by kissing covered balloon expandable stents with double renal chimneys in a patient with juxtarenal stent graft occlusion and several comorbidities, which made him unfit for open surgery as well as for lysis.

CONCLUSION {#sec4}
==========

Complete EVAR graft body and bilateral limb thrombosis is a challenging situation, especially in patients at high risk of open surgery and lysis. The present case shows how endovascular recanalisation by a combined antegrade and retrograde approach followed by kissing balloon expandable stents may be an effective option.
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